We describe a reagent for measuring a-amylase (EC 3 
the chromophore.
The remaining oligosaccharide chain containing the chromophore is eventually reduced completely to the remaining glucose units and the chromophore by glucoamylase and maltase. Glucoamylase is able to hydrolyze only the bonds between glucose units, so the optically measurable chromophore is released only by maltase.
Because all hydrolysis products of the amylase reaction are converted to glucose and the chromophore, the rate of release of the chromophore is proportional to the activity of amylase present in the sample (3).
Genzyme's SB7 (thexyl-dimethyl ether of p-nitrophenyl-a-D-maltoheptaoside) was examined for use as a substrate for an amylase reagent. The following is a summary (primary initial reaction products only) of the above-described reaction with the substrate SB7, leading to the release of the chromophorep-nitrophenol (PNP) (Robert Sarber, Genzyme Corp., personal communication):4 The 600-nm secondary wavelength was chosen to minimize sample interference caused by turbidity. Table 1 lists additional analyzer specifications. All reagents trials were evaluated with the Express. Factors were determined by using the pH-specific ab-
Determining the Absorptivity of PNP
PerformanceEvaluationof the SB7 Amylase Reagent After reconstitution, the SB7 amylase reagent consisted of 0.85 mmol/L SB7, 25 kUIL maltase (at 37 #{176}C), and 25 kU/L glucoamylase (at 37#{176}C) in 50 mmol/L HEPES buffer at pH 7.3 (at 25#{176}C) in buffer diluent with 3 mmol/L CaC12. Fourteen of these samples were supplemented with human pancreatic amylase in accordance with the NCCLS guidelines for amylase comparisons (6). The results were compared by linear-regression analysis.
Precision testing.
Within-run precision was tested with the Express precision-check option. Twenty replicates at three amylase concentrations were tested twice daily for 5 days on reagent made fresh daily. Within-run and total precision were calculated by the statistical method recommended by the NCCLS EP1O for computing components of variance (7) . of the SB7 amylase reagent approached 1.0 A as the reagent's performance failed but was not used to define reagent failure. Heat-stressed reagent continued to assay controls, as expected, and maintained a linear relation with amylase concentrations >2500 UIL even after demonstrating a >5% deviation from the data with fresh reagent. These measures, therefore, proved insufficient to define reagent failure.
Stability
Arrhenius plots of the reconstituted SB7 amylase reagents were calculated with the methods described by Porterfield and Capone (8) . Unreconstituted 
Results

Examination of the Absorptivity of PNP
A significant effect (P 0.05) of pH on the absorptivity of PNP was demonstrated by the data from the Response for both buffers and for both sample types (Table 2) . (Additional absorptivity data may be obtained from the authors on request.) Similar effects were also observed for the data from the Express. In all cases, the increase in the absorptivity from pH 6.8 to pH 7.8 was -95 percent. 
SB7 Reagent Development
The six-factor preliminary factorial design indicated that increasing SB7 and enzyme concentrations had the greatest effect on increasing the linear range for these reagents. Conversely, a strong negative effect on the linear range was seen as pH increased from 7.0 to 7.9 and as CaCl2 increased from 1 to 90 mniol/L.
All amylase formulations at pH 7.9 with 90 mmolfL CaCl2 were not functional.
This design also showed that increasing the glucoamylase concentration had the greatest effect on increasing the reagents' initial absorbance as the reagents aged at 27 #{176}C. This design was used to examine trends in reagent components only. It was not used to set exact component concentrations in the final SB7 reagent. Reagent comparisons. Table 4 Diagnostics, and Sigma Diagnostics. In all cases, the SB7 amylase reagent gave higher amylase results.
Precision testing. Results of the precision testing of the SB7 amylase reagent by the Express are shown in Table 5 . CVs <2.5% were observed at the midpoint and at increased amounts of amylase; a CV <4.0% was observed at the normal amount of amylase for both within-run and total precision testing. 25 kUIL (at 37 #{176}C).
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Similarly,
from the contour plot of linearity perfor-200 mance at pH 7.3, the linearity requirement of 2500 U/L of amylase activity could easily be achieved when the SB7 concentration was near 0.85 mmol/L. This plot predicted that this substrate concentration would allow for some lot-to-lot variation in the raw material, or loss or damage to the SB7 in the manufacturing process, without affecting the linearity performance of the final product.
We decided to lower the CaC12 concentration because the first factorial design demonstrated a strongly negative effect of CaC12 on reagent linearity performance as the pH increased. Once pH 7.3 was chosen for this reagent, we decided to use HEPES buffer instead of PIPES for two reasons: the pK5 of HEPES (7.5 at 25#{176}C) is closer to the final reagent pH than is the plC5 of PIPES (6.8 at 25 #{176}C), and we detected no significant effect of temperature on the absorptivity of PNP in HEPES buffer. It is possible that such an effect is present and was simply not detected because of sample size. However, that effect must be small compared with the effect we detected in PIPES buffer and therefore makes the use of the HEPES buffer more suitable across the most widely used assay temperatures of 25, 30, and 37#{176}C.
In conclusion, the SB7 amylase reagent formulated here proved successful for use in determining amylase activity. 
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